In the beetle Diaprepes abbreviatus (L.) females are larger on average than males, as indicated by elytra length. Size-assortative matings were observed in wild populations in Florida and in laboratory mating experiments. We tested three mechanisms for this size-assortative mating: (1) mate availability; (2) mating constraints; and (3) mate choice. We found that mate choice influenced size-assortative mating by: (1) large and small males preferring to mate with large females; (2) large males successfully competing for large females, leaving small males to mate with small females; and (3) females accepting large males as mates more readily than small males. Males increased their reproductive success by mating with larger, more fecund females. They transferred protein to females during mating.
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Nonrandom mating has attracted the attention of evolutionary biologists mainly because of its role in sexual selection and because it can influence the genetic variation in a population (Wade & Arnold 1980; Parker & Partridge 1998) ; it may thus increase the rate of evolutionary change and even promote speciation in some circumstances (Udovic 1980) . Behavioural biologists have recently addressed the causes of nonrandom mating and, in particular, size-assortative mating (Crespi 1989a, b; Brown 1993; Enders 1995; Cooper & Vitt 1997; SantosFilho & Pisaneschi 1997) . Clarifying the mechanisms by which assortative mating is achieved may lead to a better understanding of the evolutionary forces underlying sexual selection.
Size-assortative mating has been reported throughout the animal kingdom (Crespi 1989a) . The intensity of the phenomenon depends on the population density and the operational sex ratio, and may vary widely at different times and in different populations (Arak 1983; Bernstein & Bernstein 1998; Boell & Linsenmair 1998) . However, the mechanisms are not fully understood and the causes are often not clear (Alcock & Hardley 1987; Enders 1995) .
Crespi (1989a) suggested three hypotheses to explain size-assortative mating: (1) mate availability, that is, the body sizes of both males and females are strongly correlated in time or space; (2) mating constraints, that is, physical or other difficulties derived from differences in the body sizes of males and females, prevent random mating; and (3) mate choice, that is, males, females or both sexes prefer bigger mates, and large males succeed in competition for large females, leaving small males to mate with small females. The mate availability hypothesis may explain size-assortative mating if individuals of similar sizes aggregate in patches (Johannesson et al. 1995) , or if male and female body sizes covary in time (Miyashita 1994) . Mating constraints may result in size-assortative mating if copulation between mismatched pairs is physically difficult either because of a lack of coincidence in anatomical parts, or because of differing physical abilities (Robertson 1990; Brown 1993) , as in species where males carry females and may fail to carry large females (Crespi 1989a) . On the other hand, size-assortative matings may result if size-matched pairs achieve intromission more easily (Brown 1993), or can fly in tandem more efficiently (Otronen 1993) . The mate choice hypothesis may explain size-assortative mating if males, females, or both sexes select large mates (Gwynne 1981; Rutowski 1982; Sigurjonsdottir & Snorrason 1995; Rowe & Arnqvist 1996) , and, in competition for large mates, large individuals are more likely to win (Johnson 1982; Sigurjonsdottir & Snorrason 1995; Rowe & Arnqvist 1996) . Males may benefit from selecting large females as mates if these are more fecund (Rhainds et al. 1995; Marco et al. 1998; Savalli & Fox 1998) while females may gain from selecting large males if these are more fertile (Cohn 1990; Bukowski & Christenson 1997; Howard et al. 1998; McLain 1998; Uhl 1998) or provide larger nuptial gifts (LaMunyon 1994). Correspondence and present address: A. R. Harari, The Volcani Center, Entomology, Beit Dagan 50250, Israel (email: aharari@netvision.net.il 
